The day before the first experimental session a femoral or, less frequently, a carotid artery was cannulated under general anesthesia to measure blood pressure, and stainless steel safety pins were inserted under the skin in the right front and left rear quarters for recording the electrocardiogram (ECG). Bipolar stimulating electrodes were implanted on the left aortic and vagus nerves at cervical levels, using an electrode assembly consisting of a 6-mm length of Silastic tubing into which the ends of two 12-cm lengths of Tefloninsulated wire were inserted along the inside circumference. was beyond the scope of the current investigation.
Cardioinhibitory neurons. Units classified as cardioinhibitory efferents were found, as indicated by the stipled region in Fig. 123 , within the dorsal motor nucleus about 0.6 mm rostra1 of the obex and 0.6-l .5 mm below the dorsal medullary surface. This is also the region where low-intensity stimulation (< 50 PA) produced pronounced bradycardia (Fig. lA, 2) .
The latency of activation of these units ranged from 2.4-3.8 ms, averaging 3.2 ms ( cell latencies). The cells were most often found anterior and lateral to the obex, in the region from which bradycardia was elicited by stimulation ( Fig. 1A) and at the rostrocaudal levels where the cardioinhibitory neurons were found. These units showed consistent correlations between their spontaneous discharge rates (average 15 spikes/s; range O-70 spikes/s) and changes in cardiovascular activity.
In general, their response varied directly with the direction of blood pressure change. In some cases, however, the response pattern was complex or inconsistent after this initial response.
The discharge patterns of these medullary units could be divided into two categories, summarized in Table 2 . Sixteen type 1 cells displayed high spontaneous rates and short activation latencies to single-pulse stimulation of either aortic or vagus nerve. The four type 2 cells had much lower spontaneous rates, longer latencies of activation, a complex response pattern, and were responsive to stimulation of only the aortic nerve.
The typical poststimulus time histogram of the type 1 units is depicted in Fig. 3 . Both aortic and vagus nerve stimulation activated the unit but, as was generally the case, aortic nerve stimulation elicited a greater effect (i.e., more spikes). This is not surprising since aortic arch afferents are found in greater numbers in the aortic than in the vagus nerve. The mean response latency to singlepulse stimulation of aortic and vagus nerves was 9 ms for both nerves. Most fired repetitively (Z-10 spikes) following each stimulus pulse, reflecting an excitatory effect of stimulation with a duration of up to 100 ms (Fig. 3) . In contrast, the four type 2 neurons were affected only by aortic nerve stimulation.
The complex pattern of response typically elicited by single-pulse stimulation of aortic nerve was not the same in all type 2 units. For example, one unit responding only to aortic nerve displayed, to a single pulse : 2-3 spikes with a 16-to 3'2-ms latency, no discharge from 32-50 ms, and another period of activation from 50-60 ms. Two other units displayed the reverse pattern-suppression, activation, and then suppression. Units related to cardiac cycle. Eleven units were found with spike activity correlated with the cardiac cycle, but which were largely unresponsive to nerve stimulation (one unit was activated by aortic nerve stimulation, producing l-3 spikes to each stimulus pulse). These units were found 0. slow withdrawal of the electrode did not change the activity pattern; and when the electrode was advanced past the unit no change was observed.
Although the '%ardiac rhythm" of these units was detected from the audiomonitor and the oscilloscope and polygraph displays, for six units, in an additional test, the CAT sweep was also triggered by the R wave of the ECG. Four units tested for synchrony with the CAT showed activity time-locked with the R wave. Three of these units had discharge peaks (following the R wave) similar to those shown in Fig. 4 . These centered at 40, 50, and 60-75 ms following the R wave. One unit (not shown) displayed two discharge peaks at 25 and 70 ms following the R wave. These times are consistent with the hypothesis that the discharges were activated by baroreceptor afferents. Previously, Miura and Reis (25) observed "baroreceptor units"
in the cat that fired concomitantly with the rise of the arterial pressure pulse. In further agreement with their findings, we observed that these units typically fired with a burst of 2-3 spikes.
DISCUSSION
The present work identifies bulbar cells of origin of vagal cardioinhibitory fibers. Localization of these cells in the central-lateral dorsal motor nucleus was probably at least partially dependent on the use of rabbits instead of cats. In rabbits the cardioinhibitory outflow is large and important, and at least some cardioinhibitory cells are located in the dorsal motor nucleus where they are more easily accessible for recording (11). The use of an intact, unanesthetized, unparalyzed preparation may also have facilitated the detection of cardioinhibitory neurons by increasing their rates of spontaneous discharge and their reactivity to stimulation.
The activity of two units tested by the CAT for correlation with the R wave did not show any consistent relationship (i.e., distinct peaks in the histogram).
It is suggestive that the cardiac rhythm units clustered into two levels of spontaneous discharge; five cells averaged 16 spikes/s; six cells fired l-3 spikes only in rhythm with the pressure pulse. The two cells which showed no consistent correlation with the R wave were of the second type, which indicates that the lower rate of spontaneous, rhythmic discharge and the lack of consistent relationship to the R wave displayed by these units may reflect a less powerful or secure driving input from baroreceptor afferents.
One important finding of the present study was that induced changes in blood pressure produced changes in the spontaneous discharge pattern of cardioinhibitory cells. For example, train stimulation of aortic nerve, presumably mimicking a rise in blood pressure, generated a reflex increase in cardioinhibitory unit firing rate. Changes in cardiovascular parameters consequent to this cardioinhibitory (and other) activity then had further baroreflex effects on medullary units which were complex and inconsistent within the boundary conditions of the current study, and so were not fully explored.
The mechanism by which blood pressure, heart rate, and unit discharge changes were induced by natural stimuli is also an area for further investigation, but presumably involved supramedullary modulation of medullary baroreflex activity. in rabbit brain stem, observed both a short-latency evoked field response associated with aortic A fibers, and a long-latency field response associated with aortic C fibers It may be that the short-latency type 1 and longer latency type 2 units of the present study are also responses produced, respectively, by A and C fibers. Our results with the baroreceptor-driven interneurons in nucleus solitarius are also largely in agreement with the findings of others who have worked with cats (3, 12, 13, 24, 25) . Thus, for example, Humphrey's (12, 13) work on nucleus solitarius response to sinus nerve stimulation has been confirmed and extended to rabbits and to aortic nerve stimulation effects. Both studies localized activated units in medial nucleus solitarius slightly rostra1 to the obex, and in both studies most observed units appeared to be polysynaptically activated.
Further, the response of many of our cells in nucleus solitarius to changes in blood pressure was similar to those Humphrey (12) described as displaying changes in frequency of discharge with the onset of a blood pressure change.
In addition to the cardioinhibitory efferent units and baroreceptor interneurons, medullary units were observed that correlated with the cardiac rhythm. With the exception of one unit, the cardiac rhythm units were not activated by stimulation of the aortic nerve, although they might be expected to have been if the rhythmic activity reflected the cardiac rhythm observed in baroreceptor fibers. Humphrey (12), similarly, reported units synchronous with the cardiac cycle that he found to be uninfluenced by sinus nerve stimulation.
He, therefore, argued that the cardiac rhythm of these cells (and the cardiac rhythm reported in sympathetic and vagal cardiac efferents) may be due to aortic nerve input. In view of the present findings this now seems to be unlikely.
It also seems unlikely that cardiac rhythm cells in the present study were not affected by stimulation because the wrong nerve was being stimulated. It is possible that in some cases such units might be sensory from the region of the heart, since fibers from Pacinian corpuscles which discharge with a cardiac rhythm (10) ascend to the dorsal column nuclei (1). However, several cardiac rhythm units were found in the same track with and in close proxreceptor afferents. Since there was up to 2 ms of amplifier block in the present experiment following each stimulus pulse, which wholly or partially obscured' any activity in that period, the activation of any neuron by a fiber conducting impulses faster than 15 m/s might have been wholly or partially obscured by the stimulus artifact.
imity to units activated by the aortic nerve. More probably, such units may be baroreceptor driven, but may be either
